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(57)Abstract: 
PROBLEM TO BE SOLVED: To obtain Internet 
communication, which reduces excessive traffic, such 
as transfer or the like and whose communication 
latency is reduced, 

SOLUTION: In a radio terminal system, a plurality of 
radio terminals are controlled via a base station, and 
an exchange control station which communicates with 
an Internet terminal is contained. The exchange 
control station is provided with a database, which 
controls a plurality of IP addresses and in which a 
MAC address, an operating state and a base station ID 
for each radio terminal as an object to be controlled 
are contained. When an Internet terminal outside an 
area and a radio terminal within the area request a 
communication, an unused IP address is allocated to 
the radio terminal by referring to the database, and the 
radio terminal communicates with the Internet 
terminal, on the basis of the allocated IP address. 



CLAIMS 



,1 [Claim(s)] 

[Claim l]In an included radio terminal system, an exchange control station which manages 
two or more radio terminals via a base station, and communicates with an Internet terminal 
the above-mentioned exchange control station, Two or more free IP (Internet Protocol) 
addresses are managed, A MAC (Media Access Control) address for every radio terminal 
which is an administration object, When it has a database containing system operating status 
and base station ID and the above-mentioned Internet terminal outside the area and the above- 
mentioned radio terminal within the area require communication, If the intact above- 
mentioned IP address is assigned to this radio terminal with reference to the above-mentioned 
database, and a radio terminal which had a demand as a communication partner from an 
Internet terminal is not within the area or the above-mentioned radio terminal to a response 
cannot be found in within a time, IP communication radio terminal system characterized by 
making it answer noting that there is no radio terminal of a communication partner demanded 
[ above-mentioned ], and making it the above-mentioned radio terminal communicate with the 
above-mentioned Internet terminal based on an IP address which was assigned as for the 
account of the upper. 

[Claim 2]Send out a base station and a pilot signal which measures receiving intensity a radio 
terminal, If it judges that a handover is required based on the above-mentioned pilot signal, a 
path change demand to a base station of the handover point will be performed, The IP 
communication radio terminal system according to claim 1, wherein an exchange control 
station manages an IP address according to a course which rewrote and carried out this path 
change of the database. 

[Claim 3]The IP communication radio terminal system according to claim 1 which will be 
characterized by canceling quota registration of an IP address if communication with an 
Internet terminal finishes, or an exchange control station investigates a communication state 
with an Internet terminal of a radio terminal after a prescribed period and a radio terminal 
does not have this communication. 

[Claim 4]The IP communication radio terminal system according to claim 1 which will be 

characterized by carrying out the occupation permission of two or more channels if it judges 
that the exchange control station needs to investigate the contents of the communication 
request, and needs to secure a communication band. 

[Claim 5]If it has a terminal position registration information database which memorizes 
position information on each radio terminal and a conununication request from an Internet 
terminal to a radio terminal occurs, The IP communication radio terminal system according to 
claim 1 which will be characterized by other exchange control stations trying this radio 
terminal and communication one by one if an exchange control station corresponding to the 
newest position memorized by the above-mentioned terminal position registration information 
database tries communication of a radio terminal with the above-mentioned communication 
request and does not have a response. 

[Claim 6]A radio terminal system comprising containing an exchange control station which 
manages two or more radio terminals via a base station, and communicates with an Internet 
terminal: 

The above-mentioned exchange Administration Bureau manages two or more free IP (Internet 
Protocol) addresses, A step which is provided with a database containing a MAC (Media 
Access Control) address for every radio terminal which is an administration object, system 
operating status, and base station ID, and detects a communication request of the above- 
mentioned Internet terminal outside the area and the above-mentioned radio terminal within 



the area. • i • u 

A step which assigns the intact above-mentioned IP address to this radio terminal with 
reference to the above-mentioned database. 

A step which notifies an IP address which the account of the upper assigned to the above- 
mentioned radio terminal. 

A step which notifies the above-mentioned IP address to the above-mentioned Internet 
terminal, and a step which will transmit a relevance-less message to the above-mentioned 
Internet terminal if a radio terminal which had a demand as a communication partner from an 
Internet terminal is not within the area or the above-mentioned radio terminal to a response 
cannot be found in within a time. 

[Claim 7]The IP communication radio terminal system according to claim 1, wherein an 
exchange control station or a base station investigates a MAC frame, and performs channel 
assignment to a high demand of a priority and includes order information in the above- 
mentioned MAC frame if needed, 

[Claim 8]Change an exchange control station to an Internet terminal from a radio terminal of 
an administration object, and it has a communication request using an IP address to other 
radio terminals, With a radio terminal of these others, when it is the distance which can be 
communicated directly, The IP communication radio terminal system according to claim 1 
characterized by making it a radio terminal which notified these radio terminals with an IP 
address that communication was mutually possible directly, and carried out [ above- 
mentioned ] the communication request to them communicate a radio terminal besides the 
above, and directly based on an IP address which was assigned as for the account of the 
upper. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]It is related with the correspondence procedure which uses especially a 
communications traffic effectively about the connection method of an IP packet network and 
a mobile communications network, and is a thing of substantial IP to a mobile terminal 
concerning assignment suitably. 
[0002] 

[Description of the Prior Art]The spread of portable information processing terminals 
progresses in recent years, and portable information processing terminal-oriented various 
wireless communication means are provided by communication enterprises. The Personal 
Digital Assistant which has a wireless communication function by the spread of the Internet 
simultaneously, (it is hereafter called a radio terminal.) - the service which can carry out an 
Internet connectivity using a wireless communication means is beginning to be provided, for 
example, i-mode by NTT DoCoMo is an example which uses a cellular phone as a radio 
terminal. 

[0003]i-mode is classified into a gateway type Internet connectivity gestalt, and the gateway 
type system configuration art by WAP (Wireless Application Protocol) is indicated by Patent 
Publication Heisei 1 1-507152. A radio terminal secures a wireless connection link, and 
secures a channel, and the Internet connectivity by IP is executed by the gateway by proxy. 
By these methods, it cannot see from the terminal by the side of the Internet, and a radio 
terminal or a personal digital assistant cannot be specified with IP (Internet Protocol) address. 
[0004]The art generally known as a mobile IP is opened to JP,4-227149,A. Wherever a radio 
terminal may be given an IP address fixed and a radio terminal may be in by forming the 
forward mechanism of an IP packet, it makes it possible to specify a radio terminal in an IP 
address. However, by this method, the traffic cost for IP packet forwarding is large, To JP,7- 
170286,A, terminal mobility is supported by the low rank communication layer concealed 
from IP, and the art of pressing down generating of IP forwarding accompanying movement 
of a terminal to the minimum is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention]Thus, a lot of art has already been proposed about 
the Internet connectivity of a radio terminal. The issue which this invention tends to solve is 
also providing an Internet connectivity means with the communication efficiency seamless to 
a radio terminal and sufficient to it. Concrete SUBJECT is explained. The first SUBJECT is 
grant of the IP address to a radio terminal. For that purpose, the method of giving IP to a radio 
terminal fixed, for example is a mobile IP. However, if it is a built-in end, the 
communications traffic which is originally needlessness is needed for location registration or 
IP packet transmission, and also this method cannot disregard the cost which the IP packet 
encapsulation at the time of transmission takes, either. Therefore, it aims at carrying out 
rational packet routing with required sufficient convenience which does not need such an 
excessive communications traffic. 

[0006]The second SUBJECT is the improvement of the communication latency which is the 
time quantity in a wireless-radios style until it receives arrival confirmation after transmitting 
a data packet. In many cases, a wireless-radios style is performed by digital cellular phone 
networks, such as GSM (Global Systemfor Mobile Communication) and CDMA (Code 
Divsion Multiple Access), etc., In order to start data communications, it is carried out after 
securing the communications channel in a cell. Since the latency to a communication start is 
large and occupies a channel if it does in this way, in the case of packet communication, it is 



easy to generate the futility of communication transfer capability, and shortage. When 
protocol conversion is needed like WAP, the cost of packet conversion occurs. The 
communication latency which solves these aims at obtaining a small wireless-radios style 
with sufficient packet-data transfer efficiency. The third SUBJECT is the support of radio 
terminal movement. It aims at obtaining the mechanism which can continue IP packet 
communication even if a terminal moves. The fourth SUBJECT is the support of real time 
applications, such as a sound, and aims at this. 

[0007] , 
[Means for Solving the Problem]IP communication radio terminal system concemmg this 
invention, In an included radio terminal system, an exchange control station which manages 
two or more radio terminals via a base station, and communicates with an Internet terminal an 
exchange control station, Two or more free IP (Internet Protocol) addresses are managed, A 
MAC (Media Access Control) address for every radio terminal which is an administration 
object, When it has a database containing system operating status and base station ID and an 
Internet terminal outside the area and a radio terminal within the area require communication, 
If an intact IP address is assigned to a radio terminal with reference to a database, and a radio 
terminal which had a demand as a communication partner from an Internet terminal is not 
within the area or a radio terminal to a response cannot be found in within a time, It is made to 
answer noting that there is no demanded radio terminal of a communication partner, and it 
was made for a radio terminal to communicate with an hitemet terminal based on this 
assigned IP address. 

[0008]Send out a base station and a pilot signal which measures receiving intensity a radio 
terminal. When it judged that a handover was required based on this pilot signal, a path 
change demand to a base station of the handover point is performed, and an exchange control 
station managed an IP address according to a course which rewrote and carried out the path 
change of the database. 

[0009]A radio terminal canceled quota registration of an IP address, when communication 
with an Internet terminal finished, or an exchange control station investigated a 
communication state with an Internet terminal of a radio terminal after a prescribed period 
and there was no communication. 

[00 10] When a base station judged that it was necessary investigate the contents of the 
communication request and to secure a communication band, it was made to carry out the 
occupation permission of two or more channels. 

[001 l]If it has a terminal position registration information database which memorizes position 
information on each radio terminal and a communication request from an Internet terminal to 
a radio terminal occurs, When an exchange control station corresponding to the newest 
position memorized by terminal position registration information database tried 
communication of a radio terminal with a communication request and did not have a response, 
other exchange control stations tried this radio terminal and communication one by one. 
[0012]IP correspondence procedure by a radio terminal concerning this invention is provided 
with the following. 

In an included radio terminal system, an exchange control station which manages two or more 
radio terminals via a base station, and communicates with an Internet terminal the exchange 
Administration Bureau, Two or more free IP (Internet Protocol) addresses are managed, A 
step which is provided with a database containing a MAC (Media Access Control) address for 
every radio terminal which is an administration object, system operating status, and base 
station ID, and detects a communication request of an Internet terminal outside the area and a 
radio terminal within the area. 

A step which assigns an intact IP address to a radio terminal with reference to a database. 
A step which notifies an IP address assigned to a radio terminal. 



A step which notifies an IP address to an Internet terminal, and a step which will transmit a 
relevance-less message to an Internet terminal if a radio terminal which had a demand as a 
communication partner from an Internet terminal is not within the area or a radio terminal to a 
response cannot be found in within a time. 

[00 13] An exchange control station or a base station investigates a MAC frame, and performs 
channel assignment to a high demand of a priority, and included order information in a MAC 
frame if needed, 

[0014]Change an exchange control station to an Internet terminal from a radio terminal of an 
administration object, and it has a communication request using an IP address to other radio 
terminals, When it was the distance which can be communicated directly, it was made for a 
radio terminal which notified these radio terminals with an IP address that communication 
was mutually possible directly, and carried out the communication request to them to 
communicate with other radio terminals other radio terminals and directly based on an 
assigned IP address. 
[0015] 

[Embodiment of the Invention] embodiment 1. - the characteristic composition mechanism 
for business solution is explained first. 

1) Rational IP routing mechanism (corresponding management of a MAC Address and an IP 
address) 

The IP network represented by the Internet sets IP course as the router and terminal which 
have been geographically placed in a fixed position fixed, and is applied to them. A mobile IP 
is not dependent on a position, gives a fixed IP address to a radio terminal, and is moving the 
radio terminal by the forward of IP level. However, since the transmission processing 
accompanying terminal movement is needed now, it is within the area here. The IP address in 
the subnet which IP was used only when there was a telephone call, the exchange control 
station managed IP subnet actively, and has been managed to the radio terminal which is and 
belongs to the communication area is given. That is, it is not IP fixed to the terminal, however 
transmission processing is lost by communicating by setting up IP at the time of 
communication. Specifically to an exchange control station, the database which manages the 
IP address in its IP subnet is arranged. And in this database, attribution information, such as 
correspondence with the MAC (Media Access Control) address and IP address which were 
given to the terminal and operating status of a terminal, and a position, is memorized, and an 
IP address is assigned at the time of communication. 

2) Based on the IP address inquiry performed using the MAC Address of the radio terminal to 
an exchange control station, the IP connection from the IP connection Internet connection 
terminal to a radio terminal to a radio terminal is performed, when an exchange control station 
assigns the IP address of a radio terminal. If the radio terminal is unregistered, an exchange 
control station sends out a connection request message to a radio terminal with a MAC 
Address based on the newest position information. A radio terminal communicates by 
receiving a connection request message. It is started by grant demand, and if this is henceforth 
received by an exchange control station, communication of IP according [ the communication 
request to other Internet connection terminals / radio terminal ] to the MAC Address to an 
exchange control station will be attained. 

3) Restrict the restriction IP packet size to wireless-media MTU (Maximura Transfer Unit) of 
IP packet size to MTU which local radio network MAC specifies, i.e., the maximum data 
transfer range. In this way, the burden of MAC is made light and the improvement of a 
communication latency is more possible as a result. 

4) A handover mechanism pilot signal notifies the channel which uses a common channel in 
all the base stations, and is used in a base station. The radio terminal is always measuring 



signal strength with this pilot signal from a base station. When signal strength is smaller than 
default value and the necessity for a handover arises, a radio terminal has the already assigned 
IP address and an own MAC Address, Giving an IP address reassignment demand to an 
exchange control station via a base station, an exchange control station updates the position 
information on the radio terminal in a database, and sends out an acknowledgement message 
to a radio terminal. In this way, the handover which prevented the call interruption becomes 
possible. 

5) The system below the interconnection mechanism exchange control station of an exchange 
control station is provided with the interconnection mechanism of two or more exchange 
control stations in order to realize smoothly a radio terminal call and the handover which 
straddles an exchange control station, although it functions independently, and the Internet 
connectivity is carried out. 

6) MACMAC which shares a multiple channel enables assignment of two or more message 
channels simultaneously. Two or more channels are uniformly used from a thing with an 
opening. 

7) fixed-wireless-access attachment the Internet connectivity of the radio terminal which 
does not move by this is always possible using the IP address assigned everlastingly. 
[0016]It explains per suitable embodiment of this invention. Drawing 1 shows the minimum 
configuration of the communications system by this invention. 101 is an exchange control 
station with the feature in this embodiment. An exchange control station is connected to the 
Internet 102 and the network 103, and the network 103 is connected to the base station 105 
and the other base stations of an EQC. 106 is the communication area of the base station 105, 
and media access control (referred to as MAC below) of a Carrier Sense MultipleAccess (it 
calls the following CSMA) base fimctions with low power level, And centering on the base 
station which realized the height data transfer rate, the communication area 106 is partial- 
duplication-constituted as an about [ radius 30m ] small cell. In ON, the radio terminal 107 
removes to a communication within the circle at any time, and communication by Internet 
connection terminal 108 and an IP packet is performed to it. 

[00 17] According to this embodiment, radio uses 48 channels which use a FURIKENSHI 
hopping type frequency diffusion modulation method and from which hopping patterns differ 
in the frequency band to be used. MAC which the exclusive control of the CSMA method was 
applied in each channel, the network or the exchange control station has managed two or 
more channels, and a terminal shares two or more channels, and is made into an exclusive 
control object is assigned to the base station and the terminal. The details of MAC operation 
are mentioned later. 

[0018]The exchange control station 101 comprises an element shown in drawing 2 (a). The 
function of each element of an exchange control station can be divided roughly into the 
function corresponding to the connection request from the fixed network, i.e., the Internet, 
side, and the function corresponding to the connection request from the terminal side. The 
details of a function are explained. . As a function corresponding to the connection request 
from the fixed network side, used the MAC Address of the terminal. The IP address inquiry 
response part 201 asks the operating status of the terminal concerned to the database manager 
203 which showed drawing 2 (h) the example of concrete memory to the connection request 
to the radio terminal 107 from Internet connection terminal 108 transmitted to an exchange 
control station by the IP packet. If it is not IP address condition of use, call processing will be 
requested from a subordinate's base station with a MAC Address through the base station 
communications department 207 by the call Management Department 202. 
[001 9] When advancing a connection request from a terminal spontaneously, corresponding to 
the call from the fixed network side, it requires of a base station using an own MAC Address. 
That is, an IP address allotment request is advanced for the base station communications 



department to through and the IP address allotment Management Department 205. The IP 
address allotment Management Department asks a database manager, gets an intact IP 
address, and does this IP address under use. 10, 74, and 4,101 were assigned in drawing 2 (b). 
IP packet transmission to this address from a fixed network is requested from IP course 
Management Department 206, and performs IP routing so that it may act to the base station 
via which it went as a forward. The IP address allotment Management Department reports that 
event issue was carried out at the IP address inquiry response part, and IP layout was 
completed, and an IP address inquiry response part replies the IP address assigned to the 
terminal of the fixed network which asks and is in the waiting cue for a response. The 204 
handover Management Department receives the handover demand which moves to the 
subordinate of others and a base station while the terminal from a terminal has been a 
communicating state, and changes a communication destination base station, and updates in 
the position after moving the data at a database manager and IP course Management 
Department. 

[0020]The base station 105 comprises an element shown in drawing 4 . The main functions by 
these elements of a base station are relaying an IP packet to a terminal between exchange 
control stations, performing the call to a terminal in response to the demand from an exchange 
control station, and giving an IP connection demand to an exchange control station in 
response to the call from a terminal. The IP packet transmitted from the exchange control 
station is acquired by LAN driver 305 course, and transmits an IP packet to a terminal via the 
packet bridge 304 through the virtual channel control 306, the media access control 307, the 
communications channel control 308, and the radio driver 309. If a call demand is transmitted 
with a MAC Address to the IP address of a base station, the call control 303 will have this 
MAC Address, and will transmit a call message through the radio driver 309 from the virtual 
channel control 306. The IP address control 302 receives the call from the terminal performed 
with an own MAC Address, and it manages to self the conversion table of the IP address 
obtained by performing an IP address allotment request to an exchange control station, and a 
MAC Address. The handover control 301 mainly performs packet transmission for pilot 
signal sending out for a terminal to judge the necessity for a handover. 
[0021]The radio terminal 107 comprises an element shown in drawing 5 . As the application 
401 , a radio terminal can be provided with collaboration applications between terminals, such 
as a telephone, an E-mail, database access, and teleconferencing, etc., and can communicate 
by terminal [ on the Internet ], or radio terminal 107 comrades by IP as the function. This 
invention obtains the subnet IP address of an exchange control station from a nearby 
exchange control station by the IP address control 402 to a terminal at the time of a 
communication start in order to realize the rational communication path in the Internet. When 
there is a call with the MAC Address of a terminal from a base station, it is received by the 
call control 404, and it is notified to application. A communication packet is IP-ized by IP403, 
and it is transmitted and received through the virtual channel control 405, the media access 
control 406, the communications channel control 407, and the radio driver 408 which are 
constituted on a par with a base station. The fundamental functional constitution of the system 
was explained above. 

[0022]!) Explain one by one to how it operates per handover of IP connection 3 radio 
terminal from IP connection 2 radio terminal from an Internet terminal to a radio terminal to 
an Internet terminal. Drawing 3 and drawing 10 are the figures showing the operation flow of 
the exchange control station 101 concerning this invention. Drawing 6 thru/or drawing 9 , 
drawing 1 K and drawing 12 are the sequence diagrams between a control station and a 
terminal. The case of the IP connection from the Internet terminal of 1) to a radio terminal is 
respectively explained using operation of a terminal, a base station, and an exchange control 
station using figures. Drawing 6 is a figure in which the radio terminal 107 shows the 



operation in the case of an IP connection possible state in the IP connection from an Internet 
terminal to a terminal Internet connection terminal 108 asks the IP address of a terminal with 
the MAC Address of the terminal which it is going to connect to the exchange control station 
101 (description of a step is omitted henceforth), (drawing 3 , Step 501 of drawing 6) An 
exchange control station receives a message and searches with 00:cd:00:50:0c:18 the IP 
address registered data base which oneself manages in the MAC Address expressed by 48 
bits, and this example (502). Acquiring that the IP address registered as a result of search and 
its operating status are working, an exchange control station returns this IP address to an 
inquiry former Internet terminal (503). The Internet terminal can transmit an IP packet to the 
terminal for which it asks with the obtained IP address (504). 

[0023] Drawing 7 is a figure showing the operation in the case of publishing a call to a 
terminal and being in a connected state by inquiry, the result of search of IP registered data 
base ~ an IP address ~ if an unregistered thing becomes clear, an exchange control station 
will request call processing with a MAC Address to a subordinate's base station (601 of 
drawing 3 and drawing 7) . The base station 105 in a network sends out a call frame with the 
MAC Address specified respectively (602). In Embodiment 2, call frame transmission 
processing is mentioned later. A terminal with this MAC Address receives a call frame, and if 
it judges that the application program on a terminal acts in union, an IP address acquisition 
frame is sent out (603). A base station will transmit an IP address acquisition request IP 
packet to an exchange control station with this MAC Address, if an IP address acquisition 
frame is received (604). If an IP address acquisition request packet is received, it cancels the 
time out treatment set up in the search 502, an exchange control station will search an IP 
address registered data base, will obtain an intact IP address, and will register it as under use 
(606). An exchange control station IP-packet-izes the secured IP address with a corresponding 
MAC Address, and transmits to a base station (607), and a base station sends out the group of 
a MAC Address and the given IP address as a frame (608). A terminal transmits and receives 
an IP packet, after having the obtained IP address. An exchange control station sets up a 
course transmit the IP packet to this registered IP address to the base station from which the 
IP address acquisition request from a terminal was relayed (609), An exchange control station 
returns this registered address to inquiry origin (610). The inquiry origin can transmit an IP 
packet to this terminal henceforth (611). 

[0024] Operation in case the concord from a terminal applicable to an IP address inquiry of the 
terminal by a MAC Address by drawing 8 is not obtained is explained. . If the IP address of 
an exchange control station is unregistered, it will make a subordinate's base station publish a 
call to the asked MAC Address. When the concord from a terminal is not obtained during the 
timeout duration set up at the time of a call origination request (for example, 1 0 seconds), an 
applicable terminal sends out the message of the purport that it does not exist in the present 
network to inquiry origin (701). At this time, the radio terminal of the 3rd line is remembered 
to be the outside of the circle from on drawing 2 (b). 

[0025]The IP connection from the radio terminal of 2) to an Internet terminal is explained. A 
terminal acquires an IP address and drawing 9 shows the operation which carries out IP 
packet transmission. Operation is equal to the case where the call from the exchange control 
station explained by drawing 7 is answered. The terminal can acquire an IP address (608) and 
can transmit an IP packet (801). Since the IP address acquired to the database manager 203 
like the case where an exchange control station carries out call origination is registered in the 
form of drawing 2 (b), the terminal on the Internet can ask the IP address of this terminal by 
the MAC Address of this terminal, and can transmit an IP packet. MTU of this MAC is set to 
IP as the maximum transfer data size of a communication medium. 

[0026]The handover of the terminal of 3) is explained using drawing 10 (a) and drawing 1 1 . 
Drawing 1 1 shows the nearer base station subordinate the operation which carries out a 



handover, the terminal which was able to give the IP address from the exchange control 
station moving geographically, and holding an effective IP address. The base station has 
always transmitted the frame of a pilot signal with the constant interval (901). If a terminal 
becomes below the default value that measures this and has the pilot signal intensity from the 
used base station, the strength comparison of it will be carried out to the pilot signal from a 
neighboring base station, and it tries (902 of drawing 11) to perform a handover to the base 
station which acquired the more powerful pilot signal. If it judges that a terminal is required 
for a handover, to an exchange control station, it has an IP address of the base station of the 
handover point, and a path change demand IP packet is sent out (903). If the exchange control 
station 101 receives a path change request packet, the IP packet which tells that this demand 
receptionist was completed will be published to a terminal (904 of drawing 10 (a) and 
drawing 1 1 ). and IP course to this terminal will be changed into the base station of the 
handover point (905). A terminal transmits an IP packet via the base station of the handover 
point after this (906), and the IP packet to this terminal is transmitted via the base station of 
the handover point. 

[00271 Drawing 12 is a figure explaining operation of the IP address cancellation from a 
terminal. Drawing 10 (b) is an operation flow figure of the exchange control station 101. If 
the application on a terminal judges that the necessity for communication by IP was lost, 
registration of an IP address will be erased. A terminal transmits the IP packet which requires 
registration cancellation of an IP address to an exchange control station (1001). The IP packet 
which tells that this demand receptionist completed the exchange control station when this 
packet was received is transmitted to a terminal (1002 of drawing 10 (b) and drawing 12 ). An 
exchange control station makes intact this IP address on an IP address registered data base, 
and repeals routing to this IP address (1003). Even if there is no registration cancellation 
demand, if there is no IP packet transmission from a fixed time terminal, the registered IP 
address will be cancelled by the exchange control station. 

[0028]In an embodiment 2. book embodiment, MAC which will seemingly be new and the 
wireless-radios style in this communications system are explained. The channel of 48 which 
has the numbers from zero to 47 for example, it is used in this embodiment is given by the 
spectrum spread modulation of a FURIKENSHI hopping method with the hopping patterns in 
which 48 intersects perpendicularly in a certain frequency domain. 

[0029]The control between multiple channels which is a high order hierarchy of this MAC 
which consists of two hierarchies is explained. Drawing 1 3 is an operation flow figure of the 
base station in this embodiment. If a base station receives the notice which permits high speed 
communication to an applicable radio terminal from an exchange control station, a base 
station will permit the concurrent use of two or more channels to a terminal. The following 
embodiment explains this higher-level protocol. The higher-level protocol of the terminal 
which obtained licence issues directions with a channel designator so that a band securing 
channel may be used for MAC (1601). If directions of use of a band securing channel are 
received from a higher-level protocol, MAC will be set up for data transmission carry out by 
occupying two or more specified channels (1602). Henceforth, channel reservation of lower 
layer MAC occupies a channel, and data transmission is performed until use of multiple 
channel reservation is canceled by the higher-level protocol. Release of multiple channel 
reservation receives the secured release command from a higher-level protocol (1603), and is 
performed by canceling secured mode (1604). 

[0030]According to this invention, data packet transmission is performed in parallel to a 
multiple channel top, and the burst communication by IP also becomes possible. IP routing, 
such as drawing 6 in Embodiment 1, drawing 7 , or drawing 9 . is carried out, and the intact 
part of the IP address is managed by the exchange control station 101 as IP address 21 1 of 
drawing 2 (b) also during communication. The direct communication of the radio terminal 



107 can also be carried out to other radio terminals 107 using an IP address using this intact 
part to be pooled. That is, the partner point can also be used as the radio terminal 107 instead 
of Internet connection terminal 108 in the IP address acquisition frame transmission 603 of 
drawing 9 . In drawing 1 , the radio terminal 107 changes the communication partner point to 
Internet connection terminal 108, chooses other radio terminals, and requires an IP address of 
the exchange control station 101. The exchange control station 101 assigns an IP address in 
the procedure described by Embodiment 1 . Drawing 1 7 (a) shows this state. And if two radio 
terminals which communicate understand that communication is directly possible by position 
information etc., the exchange control station 101 will notify the radio terminal 107 that 
communication is directly possible, and can perform directly communication shown in 
drawing 17 (b). The communication which goes via other radio terminals shown in drawing 
17 (d) as modification of direct communication is also included. 

[003 1 ] An embodiment 3. book embodiment explains the case where two or more exchange 
control stations are provided. The operation which publishes a call and carries out the IP 
connection of the multiple exchange control station to through and a terminal is described. 
Drawing 14 shows a system configuration. 101 exchange control stations [ six ] are connected 
to the Internet 102, The composition below an exchange control station is equal to drawing 1 . 
It is a terminal position registered data base which 2101 shows, and the exchange control 
station from which the terminal finally acquired the IP address is registered. Internet 
connection terminal 108 performs an IP address inquiry of a terminal to a terminal position 
registered data base. 

[0032]Operation of the terminal position registered data base to an IP address inquiry to the 
terminal from an Internet terminal is explained using drawing 15 . If a terminal position 
registered data base receives an IP address inquiry of a terminal with a MAC Address (2201), 
the database managed itself will be searched and the terminal of this MAC Address will 
obtain the IP address of the exchange control station to which the IP address was finally given 
(2202). An IP address inquiry is performed with the MAC Address received from the Internet 
terminal to this exchange control station (2203), If it succeeds in address acquisition (2204), 
the IP address will be registered into the MAC Address terminal concerned of an own 
database as an exchange control station which performed the last IP address grant (2205), and 
the IP address obtained to the Internet terminal of inquiry origin will be returned (2206). 
[0033]When an IP address inquiry is not successful to an exchange control station, it asks 
anew the exchange control station of the number-of-times part neighborhood of (2204) 
regulations (2208). Since the adjacency of the exchange control station is registered as link 
information into the database, the following exchange control station on this link is chosen 
(2207), and an IP address inquiry is performed again (2203). If an IP address cannot be 
obtained even if it repeats the number-of-times IP address inquiry operation of regulation, an 
error is returned to the Internet terminal of inquiry origin (2209), and processing is ended. 
Now, the terminal knows the IP address of a terminal position database, and the port number 
for location registration, and a terminal performs own location registration spontaneously 
ignited by movement or power supply ON. Operation of the terminal position registered data 
base to the location registration demand fi-om a terminal is explained using drawing 16 . If a 
location registration request message including the IP address of the exchange control station 
to which the IP address of the terminal was given is received (2301), it will register as an 
exchange control station which carried out the IP address of the exchange control station in a 
message to this terminal, and finally performed IP grant. 

[0034]Since an exchange control station makes fixed connection the attribute 215 shown in 
drawing 2 (b) as opposed to the terminal which does not move in this embodiment and an IP 
address is assigned fixed, it cannot be concerned with the condition of use, but the terminal 
can always use the same IP address. 



[0035] 

[Effect of the Invention] According to this invention, the IP address which is not 
immobilization is managed as mentioned above, Since it limits when a radio terminal is 
within the area and the IP address was given when it had the database manager which 
memorizes a radio terminal situation and the Internet communication request occurred, it is 
effective in excessive traffic, such as transmission, being reduced. 

[0036]Since a path change will be required and an IP address will be used according to the 

changed course if a radio terminal has the necessity for a handover, there is an effect whose 

communication continued even if the communication area changed is attained. 

[003 7] When a large communication band is required, it is effective in securing two or more 

corresponding channels and being able to perform high speed communication. 

[0038]Or since it had the predetermined step in the correspondence procedure, it is effective 

in excessive traffic, such as transmission, being reduced. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a lineblock diagram of the communications system in the embodiment of the 
invention 1. 

[Drawing 21 It is a figure showing the composition of the exchange control station in 

Embodiment 1. 

[DrawinH 31 It is a flow chart showing operation of the exchange control station in 
Embodiment 1. 

[Drawing 4] It is a figure showing the composition of the base station in Embodiment 1 . 
[Drawing Si lt is a figure showing the composition of the radio terminal in Embodiment 1. 
[Drawing 6] It is a figure showing the sequence of the exchange control station in 
Embodiment 1, a base station, and a radio terminal. 

[Drawing 7] It is a figure showing the sequence of the exchange control station in 
Embodiment 1, a base station, and a radio terminal. 

[Drawing 8] It is a figure showing the sequence of the exchange control station in 
Embodiment 1, a base station, and a radio terminal. 

[Drawing 9] ^ is a figure showing the sequence of the exchange control station in 
Embodiment 1, a base station, and a radio terminal. 

[Drawing I01 lt is a figure showing the sequence of the exchange control station in 
Embodiment 1, a base station, and a radio terminal. 

[Drawing 1 l] It is a figure showing the sequence of the exchange control station in 
Embodiment 1, a base station, and a radio terminal. 

[Drawing 12] It is a figure showing the sequence of the exchange control station in 
Embodiment 1, a base station, and a radio terminal. 

[Drawing 131 It is an operation flow figure of multiple channel reservation and release by a 
base station in Embodiment 2. 

[Drawing 14] It is a lineblock diagram of the communications system in the embodiment of 
the invention 3. 

[Drawing 1 5] It is a radio terminal selection operation flow chart in Embodiment 3. 
[Drawing 16] It is a position information register operation flow chart of the radio terminal in 
Embodiment 3. 

[Drawing 17] It is a figure which illustrates communication between the radio terminals in this 
invention direcdy. 
[Description of Notations] 

101 An exchange control station and 102 The Internet and 103 Network, 105 A base station 
and 106 The communication area of a base station, and 107 A radio terminal, 108 Internet 
terminals, 201 An IP address inquiry response part and 202 The call Management 
Department, 203 database managers, 206 IP course Management Department, a 21 1 IP- 
address management data base, 212 A MAC Address table and 213 A radio terminal system- 
operating-status table, a 214 base-station ID table, 215 A terminal attribute table, a 302 IP- 
address control section, 303 call control parts, 402 An IP address control secfion and 404 A 
call control part, a 501 IP-address inquiry step, 502 A database retrieval step, a 503,610 IP- 
address return step, 601 A call request packet transmission step, a 604 IP-address acquisition 
request packet transmission step, 605 A timeout detecting step, a 606 opening IP address 
quota (registration) step, 607 IP address packet transmission step and 904-1002 The 
completion IP transmission step of demand reception, and 905-1003 A database rewriting step 
and 1601 A band securing channel designator acquisition step, 1602 mode setting steps. 
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